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Abstract: 

The present invention relates to a method of manufacturing a semiconductor 
memory device. First impurity -diffused regions (8), which are to be used for bitlines, and 
second impurity-diffused areas (8), which are to be used for capacitors, are formed on a 
semiconductor substrate (1), and an insulation layer (9) is formed on the first and second 
impurity-diffused regions (8). Thereafter, a plurality of openings (OP) are formed in the 
insulation layer (9), and each of the openings corresponds to at least one of the first 
impurity-diffused regions and at least two of the second impurity-diffused regions. 
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3 SSI20II 01 ITgOl ^8H= 3|#g0t0ll 
§016^1 iSf 4= 241= 510IHS 



01 ^SOII CH& fe'A^S 0RH2[ ^8 ^§01^^^ SiOl SISHg HI63£2| ^§011 2|8^ 0|» §X| 

stSLi £1201 ai^u asoi ass s^oiife &3i x-h^i&jwxi sia/Hi^soAis^s.' gxi m 

25S°J2AH^] £Efe/§J S§ AH [«SI g Alt!^*! gXI HI5S/H±1]» MISoKM ^A|3| UHH-ICKWl 
Xilft^l^Oil CAo\0\ OHS) 13 B¥|S 2§i 6!3tt S1201. 01 <M*j0tl CHohOI ^E2| 3199 S 
£9SX|£r SHI SfeUQ.) 

[01 ^] 

oi ea°i oi-ehoii xi^ ^cHS^s^oii 31 

AH g&SI XI^S 3^ Xh3t ORHOil Xl»§l 
J3I29SHI2SSI 9?§0il 2]6h01 «rol S gM 
[ 0RH] 

8 ShSCFfc 4:JfSS|Sf. ftS g2?31 2»6H)1 iS S^£J BSSffe «5 

40HSI 3)101^. 2| 3|| o| e o t ^oj g g g^o)| g^gj x|| ! §j jq| 2 ^2^/2319 3 2J §J & 

31 xiM xii2 4s2^/Haie! §321 ^boii ^ m^&M §a§ a;>is §>fe m §j «i2 xpi 
§1 =§« hh = » a&sffe 51 g =s£§ 6^ 92*11 ^xwijh i^sr x-uiiif.ni 123^ 012121 

flISSaoil 2 el 5! 0| XI at , gi^S3H^ of § SXII2000-28824S (2000 . 5 . 255 3H ) Oil {=: UN £2I£| SfE 
XII 3ie &0U iSE§ Xill gJ8g DJ£f 9 ^21 3>fc 2^S ^E|M g^ii »aj&te._ll = § 

9S8-gs-o>s=-s-3ii./&2i ie ^seoi sag 9011 &31 sfssi d\b &011 7\\o\m. I9§i 
ggsfe ekw. &31 is sss ai 4^1 3)ioie i2§ Afon jin ohft^ ^j^s oi^fe X112 

^SfS »£h 3II0IM S^li SSoife -^3| 311 01 e *t=}g g 23H^ ^31 31 ©21 °» 

EIM S^S g gfUf ^fSXIM-, ^31 »I1 £E283f 4f^£|fe »I2 £2S2| M^S 0ISSS ^ 
31 31101^ 2^S3I ^ei2!S3il ?go|OI *}S.JH\ 3|5h£| °»E\±L g«g LH Oil g^S m 

{* S^ii S^olfe 9311, &3| g^g Sf<y g0|| ISSi iS§fe 93|| . ^3| I2§ 

LHOII ^^3H21 2 = S 3H?B SSStfe 9311 -^3| £ = g 3H^?S &3| 9£^| 31921 2SJEI 

M g^S g smoil CHS&-, ^31 3H^?S0I a!S@ *0|| ^31 I9§ ^ ^31 31101^ a 

^S2| ^0|| I3§§§ ggol-fer 93j|, i2Sf Eati SSoffe 9 

311 K g3| E3§§ CHI 5c| ^ ohfe 93IIS 01^012 31^ SXI2I «|S S! 0I2J2I ^S0|| 

qsioi 3HAi£ioi °i°9s mm e< soil oil biskm soigfgoi 3f^th ass eisau 



[S ¥] 

a ¥ 1 5 3H * 31 SS »I2000-28824S (2000 . 5 . 255 3H ) 
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(54) gg ng^ jh^ai^ 4^ as *»eii ?n g^gi «agg 



»e» ^iscna him xm sk+ «^i(8) a ^siaieissi m m$m n# 

S^M(8) £HHI §9#(9) LH Oil ^?H2i *jg£IH. 01 7H^M M) g£M «T 

# § oH_^ S3 3 2112 Stt> S^M g *JCHE 27H2J 23011 CHS*'D. 

ejEH ?i3 s*i, ie i2§, ssaixi^M ehs, him Et°». 

E la, lb, 1c, 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, 5a, 5b, 5c, 6a, 6b, 6c, ?a, 7b, 7c. 8a, 8b, 
8c, 9a, 9b, 9c, 10a, 10b, 10c, 11a, lib, 11c, 12a, 12b, 12c a 13£ ORAM L\UIU\± & 

E 14^ E la, lb, 1c°J BE tf£H#2J gBE. 

E 15^ E 3a, 3b, 3c°i 5£Ej|X|^E I|g2| S3E. 

E IBS E 6a, 6b, 6cEj SSaiXI^M MSS) 

E 17a, 17b, 17c^ *ll£ »EWA|2J ^|g# £3SK?I Wtf B3EM. 

E 18a, 18b, 18c, 19a, 19b, 19c, 20a, 20b, 20c, 21a, 21b, 21c, 22a, 22b, 22c, 23a, 23b. 23c, 
24a. 24b, 24c, 25a. 25b. 25c, 26a. 26b. 26c, 27a, 27b. 27c. 28a, 26b. 28c. 29a. 29b. 29c a 30£ 
g ITS Oil C&S ORAM Clbimi^ M5. g-S°1 WI1 ^AKWII £SSK?I £1*! sass. 

E 31 S E 23a, 23b. 23c2J S£EIX|±e IHS^J S9£. 

E 32a, 32b, 32c, 32d, 33a, 33b. 33c, 33d, 34a, 34b, 34c, 34d, 35a, 35b, 35c, 35d. 36a. 36b, 
36c, 36d, 37a, 37b, 37c, 37d, 36a, 38b, 38c, 38d, 39a, 39b, 39c, 39d, 40a, 40b, 40c, 40d. 41a, 
41b, 41c, 41d, 42a, 42b. 42c, 42d S 43£ g g-gOfl il}E ORAM CIHHMi HI2E JM2 tiAIDHS 

gSfPI WtfEraES. 

E 44^ E 32a, 32b. 32c, 32d^J HE i.^f|5J §3E. 

E 45= E 34a, 34b, 34c, 34dELJ ^McflXI ^M ^goj mg £ . 
E 46S E 37a, 37b, 37c, 37d2J 5 Sell XI BH@£J SEE. 
<E3SJ ^fl ^MOil CHt!" ^221 £3> 
1 : 715 
2, 2', 2" : BE ^BIE 
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3 : 711 01 M £EI^ 

4 : TilOfM 

5 : ^ 7flD|£ £1 = * 

6 : £EI^ 

7. 10, 13 : SMBIIXI^M lEj 
6 : M£M *K+ go, 
9, 11, 14, 17, 22 : S3# 
12 : Dig 4'EI^# 

15 : HIM E E -4M# 

16 : HIM E>2!# 

18 : 5MIHA|eh^ e E -4M# 

19 : 9\MME] 

20 : §3# 

21 : ?15HA|Ei 3^ 

22 : i«ai h# 

£ BJESI 3X1 ■ KlSSr^ »BI01I St!" ^ol DOILH^ £H@ °-*1A^ DHSBI(DRAM) 

S| MEI mgZ\ THdOil 5Mf 20ICr. 

EEHOiL DRAM QHrOl^r DIAil^SrUWl £@|Eg2r iT^ ^H^IE 0|A1I^5^£|^ 

Q. 23E1 gCHs^l S|«KM, HE tlgsfe 7lsSAI, LOCUS(local oxidation of 

silicon) £g CHdOil STKshaMow trench isolation) xH^£121CK 

gEH^J DRAM PHF0I± lili SfflMAIfe, BE 31 7\B°\ §E ^9 #01! SaWS! ti|M Ef°JgBj 

All M£M Si ^iHH AIEHMBJ Ail 2 H£M ^ S^M 6MHI §9eCHl s*40H2| 

101 £ S (perforate) El H, □ ?H^# ^£ £31 §£1 *K+ S^M g BHJ-CHI [HS£*CK 01 (HI CHsH 
Ai^ ?|0VAj XWiai tfSttSO- 

gEH^ ^SOUi^, Z^SJ ?H=?7f g£M § ^hLiOil CHge^l (USUI, IE m°lm 

^SiDI [HI§IS ^ 0I£ SEI ^51 ^trAIIJ 20IQ. ^oi, sE i2§^ ^2tQI Oil El 

orE^ ST I SSOU 2tfH HE §2 #01 *jg£|~ 3^M = . £3 ^201 **Z\o\ g£H 301 D. E*}-, 
SfijE «f ?H^1 LHOil OH £ El ^ IE S^l^l AH)I5» ^EPI OSH, ^M £ 

g s^i- g E , M gi flgAI! 4 .21= ORAM UHK)|£| »l£fr= HS«£ DIM 21 

Q. 

g ITS°I ^= ORAM UdrOI^ 5 E 4M 7£e^1 S^M ~R*jm ^A|?|~ CHI CHI SACK 

H iT90i| [CSS, BEfll ?|^1 S-fl! fll^ol— SiOIA-l, ^E l^eCHI ^oH ta^°i ^esi 

^|£T2J HIM ErZ'g^ Aid M^M ^ S^l S ?HIA|E1S£| Ail 2 ntt S^l § 

S#CHI ^7H2I ^H^IOI *!S£IH, 3 IW^M »I1 M^M »i+ S°41 § SrUSJ 

[EfErA-i, ;H71M ^IHJ" 5ME|^nEHiT| ggOl e0|5r7il ^tSEIU, 3011 n>EF HE 

^3 Oil ill 11^ ^ 2iQ. Ett, PH^l LHOil DH^EI^ IE S^M^J APZi?r SCH^ ^ SiQ. 

e «^g£j brg-^!*} ^AlOjlSl ^35r^l SOIL E la, lb, 1c, 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, 
5a, 5b, 5c, 6a, 6b, 6c, 7a, 7b, 7c, 8a. Bb, 8c, 9a, 9b, 9c, 10a, 10b, 10c, 11a, lib, 11c, 12a, 
12b, 12c, 13, 14, 15 9i >6M §So"rDI £EH2J ORAM CIHrQI^ »BWI im® flSSBia. 

2*1, E la, lb, IcS S^Srg, 9BS BEM STI ggOil °JtH E I4H EAIS! ^ 

» sE ^EIE ^5rg#(2)DI ^^£!Cr. STI S§S BES ?IS(1) «M ^EI5 imm 
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^^o[~ vn, g?\ ^bi5 mmm hhekeaieixi srsji d^hs oisskh ^ei^ ?\B(\)m 

(HlSnh^ B*L SS(CVD) £§011 ^SH 331 59 £MI 4iEie £l3A|?lfe 

ai ^ei^ *mmm a ^a? stts^oii im mm ?\n 9okcmp) gge 4*twra he 

£EiS tfsH#t2)# ^ = EMS SWQ. 

E la, lb, lc= ^ iE *JEI^ £_^^#(2)°J S9E9 E 142J Ef9 |-|, 11-11, Ill-Ill! lOEWi 
B3£90IQ. HE 4'EI£ ti»M<2)§ °^EI* MEW= IE g2J*!€h 

□§£g. E 2a. 2b, 2c^ 5T£o*9, £EI£ 711 01 M gSI? £MH#(3)0I g§- 

2D. 3£j P-s. CVD 5S E£ ^IBEi^ ggOil ^1 oH CUE ^El^og 01^013 ^ 100 nrn 

7ilO|E 2^#(4) a WSiSLh S§ gEI5 gEIAWIES DI^CHS! ° fc 150 nm = Jffl2| 7i|0|E g 
3»(5)0| U3SD. 3gj DM, CVD 5SH 2]oH g» 711 0|M H^»<5) gM Dflg ±£ffl£A| OlgEI 
= 2f 150 nm <=JJ||£1 £EI£ H£H#(6)0I IRSQ, 

D§££, E 3d, 3b, 3cm S k £a^9, SSEj^HEHni ggOfl £JoH E 15011 EA|£! 221- ITS SSfllAI 
nH S(?)0l SSSCK US Dg, ^MEilAI^M M@(7)# D^3S 0|g*K)1 £E|£ S»g#(6) 
01 (HISSD. 3^ DM, i^aiAI^M IHS(7)1 O^BS 0|§mOl 711 DIM g=#(5) S! Sh^ 
TilOlM 2 ^#(4)01 Sffl- OflSSQ. 32 Dg, ££E1IAI±e ig@(?)Q| «|7ISD. 

E 3ft, 3b, 3c~ i!H@(7)°J S9E9 E 152J EF9 l-l, 11-11, 1 11-11 II [Q-Ef-Ai § 

«t! e^ElOID. 

E 3a, 3b, 3c01IA1, ^¥ >1IOiM £R#(5) S ah^ 7110IM 2^#(4)£ *£aiAI^M EH§!(7)t 0^3 
£ OISSKS MSEIA19, ^ 711QIM *i^#(5) S! Til 01 e £R#(4)£ £E|? ltH#(6)e OF 
DlguFD! Oil §11 ^E SID. 01 3^011 = , £E)^ §fH#(6)0l WISE! i-CHL igfllAI^E HH 
9(7)01 JOSQ. 

D§££, E 4a, 4b, 4cM fi-2*ra, ^EI5 lt^l#(6)l D^3S 0|g^|-01 ^El^ 715(1) 
HI^Eh g-s n*i g^poi ^SEiCH ^ S^l(8)OI ^^SD. 

Q§£5, E 5a, 5b, ScM SStm, CVD §SM SJ^fl 2*11 59 ^0(1 4'Ei^ iltfl E^ 
BPSG(boron~included Phospho-si I icated gtass)^ OI^CHS ^9^(9)01 ^S^&D. 

Dg£S, E 6a, 6b, 6cM SZt^ , S^EI^DEHEI ^S&fl ^J^H E 16011 EAIS 51 ^ 5£E||A| 
SHS(10)0! ^^SQ. 5£aiA|^£ U@(10)S t\L}2\ SHE Dig ^EIE S^Oil ^ CHgu^ 

De^S, E 7a, 7b, 7cM S^ra, 5££1IXI^M SB g (10)1 D^3S 0|©B*OI 2^1 E^ (HIS 
^§011 13 = (9)0| Oilg^D. 01 S^, ^EIS lf|-l#(6)s Oj|g ^Mltl^AI OlgSD. 
Dg, iMaAi^M 5113(10)01 JOS! Q. 

D§^S. E 8a, Bb, 8cp SSI 53 ^Oi) £EJ^ ^iH E^ ^El^ IfFMS DJ^CHE! 1 

D^£S, E 9a, 9b, 9cM ifStra, ^3#(1I)0| CHIxl^EIZL, 3 13#(11)S ^^#(9)^ ^ 
Qg£S, E 10a, 10b, 10c! ^5^9, CVD £2011 SJSH Hfl 59 #(HI Dig ^E|=#(12)Oi §1^ 
DS^S, E 11a, lib, 11 cl &2m9. SHE CHS S^MCHI CHgfe ^S&IAI^M SHS(13)DI 

Ei^nEHUi g§oii mm m&*!u. 

Q§25, E 12a. 12b, 12cM S^^9. 5£aiA|^M fiHS(13)s D^3^ OlgSfO) 2!^! E^ sA 1 
H9 SSOil 2JtH QI§ «Eia«(12)0l WSSD. 3 Dig ^El^#(12)^ HUE Dig £| 
5 S^MOI £!D. HgJ 5S£ilAI^M B@(I3)0I XflTiSD. 

DfAI^HS, E 12a0fl CHSofe E 13g 2» 59 &0fl S2S(U)0| S«E|i2, §9#(14) 

LH (HI HIM S^^S(15)OI DHSSD. E*h, §9#(14) ^Dfl HIM EF9#( 16)01 ^SEIOI BIM sbje 
#(15)011 S^^ID, 

Q§ ( aa 59 ^011 §g#(i7)oi sgn ^chi, §9#(i7) lhqii ^esais^ 5^e#(16)oi oh 

□gH 5^ 9\M AIE1 2^(19), ?1ilA|E1 ^3 #(20) a 4^ ^SHAiEi 2^(21)01 ^££!D. 

urn, em 59 m\ §9 #(22)01 ^seih, ^9#(22) ^011 ^□!h#(23)oi ^^eioi, dram 

□E1D, gmtt ^EH^I &gOHA1^, ££fl!A|^e uHS (10)01 §E E~ °^E|^ 

(HI CHoFOI 7H^M(0P., OP,. 0P 3 )(E 16 &£)t SfcQ. 01 2?. W^KOP., OP,, 0P 3 ) ^zt2| 

^(ffl) a aOI(L)S 01 Ail ^21 ^ 5£E14HeHEI £§°1 CH^§fe sl^ MOl^aF S^tO. 
IHEZ. 7H^M(QP., 0P S , QP 3 )^i OraOl OH^ SKf. 

E 7b2J STCH E9M9 E 17a, 17b, 17cl &iafOI gEH°l &gOHA121 ^fllgOii CHoFOt 
D. E 17aM EAIS BOI PH^(0P,)?h SS| 9|»Q| Si^9, sE ^ElE iMH#(2)S g« 
S (HIS El XI SfeD. &9, E 17b0il EAI& \$2\ SOI »7(0P.PI- 8^21 fl*IMA| SOIDS, 1 
E ^EIE tf£H#(2)°| f ^9E (HIS E| 01, ^E ±JEIE ^5hs#(2)2J gEI ^^01 gsH! 2101 D. 
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E*t, E 17cM EA|£! dh» SfOI W^(0P.)^ S*l 3S , ^(W)0I □ 31X13. ■= tfSI 

5 ttM*(2)2J ^ c *30l (M8EICH, IE ££15 tt£»*(2)2j ^£1 m£U\ mtm 2101 Q. 

OISK E 18a, 18b, 18c. 19a, 19b. 19c, 20a, 20b, 2Qc, 21a, 21b, 21c, 22a, 22b, 22c, 23a, 23b, 
23c, 24a, 24b, 24c. 25a, 25b, 25c, 25a, 26b, 26c, 27a, 27b, 27c, 28a, 28b, 28c. 29a, 29b, 29c, 

30 a sim sssm s vsm mm dram um\± bhssi *ni gxmm\ imo\ tfswaD. 

E 18a, 18b, 18c, 19a, 19b, 19c, 20a, 20b, 20c, 21a, 21b, 21c, 22a, 22b a 22cDil EAI£! 9*|»g 
gEH^I as Bffl2| E la, lb, 1c, 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b, 4c, 5a, 5b a 5c0ii fiEAIS 
2«» BBIMO. 

[[§og y £ 23a, 23b, 23cM SSEI^UffliEl £S0il 2|*H £ 31011 EA|£! 3111- ^ *M91 

XI ±e SH@(10')OI «£ISa. i^aiXI^M IH@(10 , )s SHJ-2J HE SHS011 CHSSfe ^40H2| 

Qg£g, £ 24a, 24b, 24c# S2«3, £ 7a, 7b, 7c0ilAi£f Dft^WS, 5£EIIXI±M IH@(10')S 
Dh±3£ 01 go 1-01 3^ Efe WIS 5SCHI 2|tH ^2#(9)0I OilSSO-. 01 S?, ^EtE 

i'fn#(6)H wig ^eihsai oisso. 5Maixi±M ng(ia a )oi aaao. 

E 25a, 25b, 25cM . £ 8a, 8b, 8cQ||A12|- D^WS. S» £9 gW ££15 <*» 

i e^ ^£i^ sass oi^chs ia#(ii)oi saiaa. 

Qgog^ s 26a, 26b, 26c p E 9a, 9b, 9cMAiai- D^WS, «a*(11)0l (HJxI^ilH, 

□ mil §a#(11)= ggs(9)2| ^1(HI°[ feTTil BQ. 

Q|£g # E 27a, 27b, 27cM E ICa, 10b, lOcOflA^ DfSJWS, CVD ggOil 2|<jf| 3H a 

3 SB DBS *ia5*(12)0l il^EIQ. 

E 28a, 28b, 28cl S^ttS. E 11a, lib, 11c01IA12h Dffi^WS, fiHE DS8 EH 
gufe iMc{]X|^E 19(13)01 SEMEI^HEHIEI SS&il 2|SH «aSQ. 

Qg£^ ( E 29a, 29b, 29cM E 12a, 12b, 12cMIA12h OhS^WS. ££&i!X|±M I|g(13)« 

Q^3S OlgftKM 2!A» E£ s^l Oils' gglHI 2|5H CHS ££I5#(12)0| MISSD. H S2h US 
S *S£l2*(t2)S SHE L«S ££IS 2^101 SQ. US Q§, SH@ (13)01 M7\^ 

Q. 

E 301 , E 130U12I- Df^fXIS, BJH £9 &M 8SS(14)0| SSEIH, ^2 

#(14) LHOil U|£ 5§JE«(15)0I OHtfSQ. E*J, B3*(M) SOU HIM £f£i#( 16)01 *!££iCH HIM 

H&! DM, SH £3 SOU B3*(17)0| §011, S3S(17) LHOil ?]BA!@± ^^E#(1B)0! OH 

*SQ. 

US Cl-e, ^ ?iuHA|E1 2^(19), 5HEHAIE1 ^3#(20) S 4^ ?iIHAIEH 3^(21)01 ^SSQ. 
□9 D§, 2^1 S3 ^Oil ^3#(22)0| ^^£15, ^S#(22) «0fl W^DIh#(23)01 ^StlOi, ORAM 

91 ^AlOIIOilAi^, 5£cilXl^M n@(10')OI ^E uHS, ^ 0 -i|EiM S^Oil [H§KM ofU 

EU ;H^(QP)(E 31 S^)M ^Q. ^, E ^H^(OP)^ E 1621 7H^M(QP., OP,, QR,)fiD HH, 
[U£fAi E 312| 7H^(0P)21 DhS^ ^ 162J ?H^M(0P., Oft, 0P 3 )^ Um^a M 4= 2iQ. 3 UK ?H 
^?(0P)2i ^(W*)^ ;H^#(0P., OP,, 0R,)2J ^(l)aO M ^ a£OI, OlOil [CF£h 5S£I^32HII| §^01 
BE ^£1^ d-tH#(2)21 ^3 Oil^M Um ^ Si^H^, M£l ^221 S»« 4 
S!Q, E£f, 7H^?(0P)2i 0^01 gtHl 1 4 Si^l OHSIHI, HUE 4'£l^ 2^B2J AWIZSe 

^ SHE Qil ^£1^ S^Mll- g^l ^ 3310) ^ sehe ^ m ^All ^ SiQh 

OloK E 32a, 32b, 32c, 32d, 33a, 33b, 33c, 33d, 34a, 34b, 34c, 34d, 35a, 35b, 35c, 35d, 36a, 
36b, 36c, 36d, 37a, 37b, 37c, 37d, 38a, 38b, 38c, 38d, 39a, 39b, 39c, 39d, 40a, 40b, 40c, 40d, 
41a, 41b, 41c, 41d, 42a, 42b, 42c, 42d, 43, 44, 45 S 46M nZtt® B ITSOfl CCf^ ORAM CIHWI^ 

a a era 21 12 ^aicwiihi cH§hoi ass^D. 

g*L E 32a. 32b. 32c, 32d^ giS^. E la. 1b, IdHIAm P^ »EM 

715(1) #W STI 8BN 2JfB E 440i! EAIS 2! 21- §c ^£1^ «ttt(2')0| VgSQ. IE 

E 32a, 32b, 32c, 32d^ ^ i'E ^EIE £+t^#(2')2| BBSS £ 4421 30 M, ll-M- III- 
III, IV- 1 VI WEIM l^tt B3EM0IQ. 

E 33a, 33b, 33c, 33d! E 2a, 2b, 2c0ilAi£h D^Wg, ^£1^ 315(1) fiHM 

TiJOlM ^E1= ^tH#(3)0l ^^^^ ^S-SQ. 3gj [fg, CVD S§ E^ ^ItiElli ggOil 2j5li Q 
^£IE£^ 01^0)53 100 nm ^M|21 Til 01^ 2^^(4) g flfSISI- ^£15 ^£|AF01ES 
OI^Di^ 2f 150 nm =)Ji|2| TilOl^ S=#(5)0| §|^£!D. OS, CVD ggOil ^JoH >i!OI 

e 2^#(5) 4>KHI Oil§ ^MitiSAI 01 SEIfe ^ 150 nm ^£15 l«fH#(6)0l §I^=!Q. 

E 34a, 34b, 34c, 34dg S^^, E 3a, 3b, 3cOI|A1SJ- DI-S^OTS. ^££|iHEHni ggCH) 
E 450il EAIS! 22h iScilXI^M HHS(7)0| SaSCK 3aH Q^g, 5 S til XI Hg<?)« 
O^H^ Olg^DI ^£1? H^#(6)0I Dilg^Q. 3^ DM, iMcilAl^M IHS(V)M DF±3S OIS 
*KM ^¥ >ilO|M 2^#(5) a of¥ «0|e 2^#(4)0| MSSD. Qs, g 
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@(7)0I WITISLK 

£ 34a, 34b, 34c, 34d£ ^ 5M2ilA|^M 2flEj(7)^ g^E°i E 45 oj ^oi M- n-n, |||-m, 

ivi new E^EIOIQ. 

£ 34(i, 34b, 34c, 34dDilAi, *W >ilO|M 2^#(5) SI o|-^ ?i]Q|M 2^g(4)S EMEJIAI^M HH@(7) 
1 D^Hg 0|§W)| OilSEIT^, £W JIOIM 2^#(5) 3! Til 01 M 3^s(4)S £EI^ 

it^#(B)l D>±3£ 0|g5K)| MS II 4E 2iQ. 01 S^Oil^, 4£E.\2 HsH#(6)01 MISS! ^ 
Oil, j£M£1I*I±M 10(7)01 JH7J9Q. 

□g^M, EE 35a. 35b, 35c, 35d! &£5}-3, E 4a, 4b, 4cDilA1^ DI^W^, £EI^ !£H#(6)M 
0^3^ QlgoKfl ^EIE 7I5KD °J£M bl|±2|- ITS N£ ^£§0| ^EJEIOI Q# 

Dg£S ( E 36a, 36b, 36c, 36dl §-£^3 , E 5a, 5b, 5cOUA1Sf 0|-&7j-73^, CVD ggDi) °|5H SSI 
53 £MI £EI^ ysl E^ BPS6S 01^ CHS 13#(9)0| ^£SCh 

□e^^, E 37a, 37b, 37c, 37dl * h £<5|-3, E 23a, 23b, 23cGHIA1£|- 0I-&7WS, 5£E|£3EHHI £ 
gCHI E 46CH1 EAI£! 2^ if§ *Mci)XJ^M nHS(10")0| SS^CIK ZtMEflAI^M uHS{10" )^ 
ofUBJ HE fiH@, ^ °-i!EIH IHijOil ^ CHSS^ ^40H°i mmtt ^Q, 

E 38a, 38b, 38c, 38dl ^£^3, E 7a, 7b, 7c(K(Ai2(- OI-sOTXIg, EMfllAI^M 

iiis(iq")» d^hm oiMoi-oi 3^1 ±~ mm ssqii °jsh i3iK9)oi ont^a, di 2^, ^ 
ei^ itni(6)^ oii§ ^siysAi oiesD. nej m ( i^aixi^E ni@(io")oi xoslk 

Qg^M, E 39a, 39b, 39c, 39dM &2SF3, E 6a, 8b, 8cOUm 0^7fXIS, 3*1 53 #011 4'EI^ 
E= ^El^ 01^013 i3#(U)0l i|5j^!Q. 

Ds£S, E 40a, 40b, 40c, 40df| &£^3, E 9a, 9b, 9cOUi£J- OlWtflS, 13^0 001 Oilxl^EI 

n, n mm §2#(M)^ i3#(9)sj =^eoii°j- y-Tii sq. 

D§£S, E 41a, 41b, 41c, 41dp £,^oF3, E 10a, 10b, 1 0cQii Aj S>|- D^7|*IS, CVD ggOil °jfH 2 
31 53 #011 £E|^#(12)0| il^^lQ. 

E 42a, 42b, 42c, 42dM S^ol-3, Qgg £EI^#(12)0| CHIxi^^CK 3 12L CHS 4' 
El^#(12)^ IE ChiS ^Eie 2^M0! SCh 

DW^S, E 431 &£^3, E 130U12h Df^Wg, 2^ 53 13#(14)0i «^£II3, 13 
#(14) LHOii H|e sEHE^(t5)0{ OH^SQ. 01 3^, H!^ ^^^#(15)^ SHE DSS 4'EI5#(12) 
2| M^^Oil S^^D. E*]-, 13#(14) ^OH HIM Ef-°1 #(16)01 **£E|Q1 HIM ^M#(15)Gij 
BD. 

CFS, 2Jil 53 ^CHi 13#(17)0| ^Oil> §3#(17) LH Oil 9\MM&± ^M#(18)D| OH 

3^ Q§, d}-^ 5M HH Af El 23^(19), 9\MME\ ^3#(20) * 9\ M A| El 2^(21)01 

□ Cf§, mi 53 ^CHI 13#(22)0i SS£IIZ, ^3#(22) ^Oil ^#0le#(23)0| ^^£!0i, DRAM 

cihkji^i- 

g^tl: M2 ^AIOIICHIAIE, 5M3IX|^M uHS (10' * )0| ^E IS, ^ °-^EIM S^Dil CHo^ o^U 

;H^(QP)(E 46 ^Q. ZieiHg, 5ME|^32HIT| £SO| gOISf^l ^1 ^ ^'E 

^El^ ^tH#(2')2] ^3 Dil^m n.m 4 Si^H^, ^E1 ^^^J ^IH ^ 21D. Ett. TH 

^(DP)EJ O^iQi gCHl' 4= W^m, IHE Q^g *t^W?i MO\*M ^A\9\ SHE D^g 

71ID7K ?;1I2 4'AJDIIOilAi^, All ^AIWIHJ E 29a, 29b, 29c, 29d, 30a, 30b, 30c, 30d0il EAIS 212^ 
s 5ME|^3£HII| SI Oilg E^i CH^Oil E 42a, 42b, 42c, 42d0il EA|& &^ ^Ojjg B^l^l- 
£171 [fli^Dil. Uli e»10l ^E^B^Ai, MZ. HlgOl 50IQ. 

if 3^ 

^at> H^ B (Hi C0-M3, ^ E -^M^M ^^5^1 ?IS|-01 5Mcil A| >rM#Qi] t\LW ^'E 

5U^(z|, o«EIM S^)CHI CH^fe 5HJ-2I UH^OiL 5£EI^H2HiEl gSDI gomn 4= 

4 11°®, Itt&M sE ^3#5J ^El ^^ej ^^1^- 4^ °iqk Efj", SHE Ami 

gCHAI^ ^ 2^71 IBSOI. S^AIU 4 SiCf. Ei^OI, SMEI^HEHiEl SI OilS 

4=7h 2±Z\?\ HH^OiL X1I5 Hiei ^A|§ 4 S^Q. 

ii^tr i. ^e^i g«ii nzzi^ ^oii sioiAi, 

iE 13#(2 , < 2")Qil °J^« ME1^3 ^E^l 71^(1)^1 HIM E^^J 5501 ^^1 ^ 231(8) S! 
9iMMEiE^ M2 M£M S^M(8) ^^S! ^3#(9)(HI ^^H^J 7H7#(OP)0| *!SE|J2, 

^71 ^j^M ^2 ^71 ?3|1 g^l ^ S «g g S! #71 32 §£M »^ S 

*!CHE 27H^J S^Oil CHSaF= 

2# ^^^M sfe ^E^l 713 M£ ^-g. 
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m=}*i 2. etsa ?\^ mm H21N= gfaof aoui. 

t^Eifl 715(1) ^47H^J SIEIS 2??gg ef§*F= HE §2#(2\ 2')§ *<4Sf= 9711; 
471 1£ SB 471 ffEifl 7I5SJ gSt 40il »0|€ S^#(4, 5)1 S4SKr EW; 

471 71101^ *i-=g a|. m »3g(9)f §4se 9711; 

471 I^J^LHM 5^HB| 7H7(0P)1 (perforate)^ 9311 -471 7H^1 471 °»EIM 3 

71 TH^gOl *M 471 1S# 9 471 7)101 M 2^121 *«l 4011 «^ 13*1(11)1 *J4 

9711; 9 

471 9S*ftQI *ga m\ 471 TilDIM Am I (HI HI1 E5#S(12)1 OHSSfe 97)1 

S^tr 3. M2zW aoiAJ. 4^71 ESs OHg 93«£. 
471 13§m 4M »I2 E2#(12)t *J4SF5 9311- 

471 S^Eai 715 LH2J SHJSI g£g 55 S "3 (8)0)1 ^ [H bo1£ H@§i SSaiXlie flHg 
t(13)# 9?0: S! 

Al^e EHS«# ffliai OISSK* 471 HI2 ES#s OflS'&hCH 471 All E2fil §4 



ffi II s * 



1 21 ^325 &EJU 71 ej ®*|2| 39 2 SB. 

M=?*i 4. HI3*HH1 atM/d. 471 7H?1 *!ARtt!°! 2 g sgog &Ea 7)S{ g^oj 

SIS gfg . 

S^tJ 5. MI2U-M 2101 Al, 471 E3# OHg 9311 = , 

471 =e? 13#S 401 12 E2#(12)S 9311; 9 

471 J3I2 E2sg 0)1*1*!} (etch back)8h01 471 HI1 ESsll SSBfe 9711 

1 StISfe 2§ sKr eiEx-0 7|Sj S*|2J »2 gfg. 

tf^tf 6. »I5*K»| SUM*. 471 7H?M 31 Sfe E>E*1I 713 §*|2| HI 

?. mevoi sioiai, 471 jh^i zwsi 471 bhe« 715 lhhj uim ^oigsq SHJ 

2| g£g »5 S^(8)0fl CHSSfe 2# BJEfll 7H gx|2J J5J2 gfg. 

tj^t* 9. &ehi 71 2< mm ms.ai£ &sm slqim. 

991 SSS2I ^Efll 715(1) 40)1 SSES All Sftfg Z> ^31 Sfe 5|A>2{« °J!E|S S^gS 
^SSfe IE gS*(2 )l «4Sfe 931; 

471 HE gSSOl *4S *0)| 471 ffEW 715 40)1 TflOIS g2s(3)M t!4SF= 9711; 

471 IE §3# g! 4-71 711 01 M §3* 40fl 471 7311 i^^f2^ OI#^ HI 2 gJtfs OKf 7)101 M 

agst^^^B «So^ 9711 -471 TilOlM S^g S 27HS 471 9EW 715^) ^E|« g^g S g^ 

n; 

471 g^l »Ae g«f 4M §3#(9)1 «4Ste 9311; 

471 §S» LH 0)1 §^7H2J 5JM^ 7H^(0P)S *jgBfe 9711 -471 3AR}*! 7H^M 471 & 

EJfl 71521 5SIEIM S^S S SfLKHi CHStf-; 

4?| S,'AF2,^ TH^IOI SSa *0| 471 13S 9! 471 7||0|E 2=S°| =^ 4011 =3 
13#1(11)1 S4&fe 9711; 

471 *^ 4011 ESS(12)g *!4*fe 9711; 

471 g^g »5 g°?g S SfUCNI Z|Zf CHgsfe EEaiXI^M IH@#(13)1 S4cfe 

9741; a 

471 ESMXIiM nH@#5 D^aS DlgBKM 471 E3ii 01l§5hS 9711 
i 21g o[= &E*J 7|2j Sa|HJ HJ5 

|^?t,M0. ^a9gM aOIAI, 471 SE STI ggg «4Eie 2g ig2£ofe &Effl| 71 
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Af 3 | m E Dj >i| 0 |E gg* Ah^j M] upgil HI 2 Stfl CQ-Bh >iiOI^ 

3^1(4. 5)1 SSSfe &n -£J\ Til DIM £1^S § 27H~ ffl-EH °-^E|M 331 § SI- 

£7\ M\ E2*j^ £^EI = fli? E3*<°l g£M 0I£11 £J\ 71I0IM 3 ^§21- SI^Emi ^EJ 
*KN SPI 7IS2| °J}E|M 331 LH CHI g£l *K* 331(8)1 ijgsfe 

£71 19# LH Oil JH^(0P)1 SSSfe EPJ -#7 1 2^*! 7H^1 £?\ SHES 

^1521 °J!EI* 331 § aoM CH^tM 

£71 ^CHI £71 §3# a &7| Til 01^ 3^1^ £HHI *M 12#1(11) 

aw 12. au&n sichai, £7i he sti ssi oisstoi **££i^ 211 ns^s sh= 
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